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Spallanzani, who prepared similar flasks of meat-broth and
boiled them for varying periods of time. One set was sealed
and the other corked; they were then stored for several days.
On examination it was found that the animalcules were present
in all the flasks except those which had been sealed after being
boiled for some time ; they were present in those flasks that had
only been boiled for a short time. Spallanzani considered that
the minute bodies could resist boiling for a .short time and that
spontaneous generation had not taken place ; the living bodies
had simply developed from the living bodies already present in
the medium. Needham in reply to these criticisms stated that
the experiments of Spallanzani were valueless, as by the pro-
longed heating of the meat-broth some hypothetical substance,
which he termed " vegetative force ", had been destroyed. This
vegetative force he considered was necessary for the production
and development of the ^animalcules. This objection was over-
come by Spallanzani ; he found that the animalcules would grow
readily in meat-broth that had been subjected to high tempera-
tures for prolonged periods of time. As a result of further
experiments Spallanzani was able satisfactorily to counter the
hypotheses advanced by the adherents of the doctrine of
spontaneous generation. This theory subsequently became more
and more discredited, although some naturalists continued to
uphold it for many years.
The development of the microscope was also advancing rapidly,
and higher magnifications were soon available for the study of
minute bodies. It must be realized that, at this stage, the only
means of examination was by the observation through these
early microscopes of unstained material. In spite of these
difficult technical conditions definite progress was made ;
Ehrenberg, 1838, described various forms and classified four
groups : vibrio, bacterium, spirillum and spirochceta. A short
time previously, 1837, Latour and Schwann had found yeasts in
beer and wine and considered that they were responsible for the
fermentation process.
Although some of these early observations were undoubtedly
accurate, many conflicting statements were also made on most
unsatisfactory experimental findings. This haphazard manner
of investigation was criticized appropriately by Henle, a famous
anatomist, in 1840. Henle emphasized that, before setiological
relationship of a micro-organism to a disease process could be
established it must be found constantly in cases of the disease